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[0 0 0 1 1 
[0 0 0 21 

a lim^Jy-ry (Col4) {i. JflLl=F«3M!at4«m¥m«(^r4i::#^-r^JfiLt=» 

y^^,^j:mmx-^^ tm^-^flX\^>^ o ^tiO ^Advanced glycat ion 

end products (AGEs) tii^jfiL*! i o T is i , jfiLl=:fe J; X/^ (Dmmf& I- v> 
V h=lrSI^-f-**:&*^^tLT:fel9^ :fe-eib < |gcaiS<^AGEsV-fe7'i5'-=SraiCt:?SSlCg|t) 

#fhJ!:m6 25.?/7) o ^fbi;^ ^0gffM<^TO'l4coAGEs^•^ry^5'-75^ «m^14<0l&M?I<b 
[0 0 0 3] 

m^m^w^(ommt^ j^m^^Kitw^mi^mmm (gbm) oiEjpj3j;t;fpt-9->^'i7 

(ECM) <^ii±{C J;oT#m#tt'btL^o Col4^i7^^^#^JSmflEll^iti^>■^^-:^^ 

(CIV) (^#i1=:S:m9) „ ^<Dm^izi5\^>xy)Piyy VTy't^ 

[0 0 0 4] 

[WWWf:^^.!] The Diabetes Control and Complications Trial Research Group. 
N. Engl. J. Med. 329. 977-986 (1993). 

W^WfXWi2} UK Prospective Diabetes Study (UKPDS) Group. Lancet 352, 837 

-853 (1998) 

[##ii^:fci^ 3 1 H. Vlassara, et al.. Proc. Natl. Acad. Sci. USA 91. 11704-11 
708 (1994). 

[W^VfXM4:l M. Brownlee, A. Cerami, H. Vlassara. N. Engl. J. Med. 318. 1 
315-1321 (1988). 

T. Doi, et al., Proc. Natl. Acad. Sci. U S A 89, 2873-2877 ( 

1992). 

iW^Wf'X.Me] H. Vlassara, et al., Proc. Natl. Acad. Sci. U S A 89, 12043- 
12047 (1992). 

{0^^XM.7] M. S. Huijberts, et al., J. Clin. Invest. 92, 1407-1411 (199 
3). 

[W^WX.M8] S. L. Park, et al.. Nature Med. 9, 1025-1031 (1998) 

L. A. Bruggeman, P. D. Burbelo, Y. Yamada, P. E. Klotman, On 
cogene 7. 1497-1502 (1992). 

0] N. lehara, H. Takeoka, Y. Yamada, T. Kita. T. Doi, Kidney 
Int. 50, 1166-1172 (1996). 
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[§tm-Am^ L^^t-r^ mm] 

[0 0 0 5] 



[0 0 0 6 J 

^To 0 0 7 r ^ "^^"^ J-^-^V^ T^^ ^ tL/c: ^> co^^ ^ „ 
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[13] saadi (D§^m.'^m^-r^titb(D^mi'^tt. a llvm^7'-yy(D^m9mll' 
[0 0 0 8] 

mm^v-^ yi^:^ <Dmm ^ ^mn. « 1 ivm ^ 7 - y (jo^ji ^-^qitij-r ^ mmi^ 

il)mm^i^fzo 
[0 0 0 9] 

■^^m ti . Se^W^ \,z^^ii> Smadm t>VX(iSmadltStt'f fcfN^ * ^i" ^ t»K <^§l^ =^ ffl 
[0 0 10] 

\,f^Z.ti!)'^X^:ho 
[0011] 

Smad{±iii?L«-^ 1 9 ^ -e|Wj^$ tlTi3 ^ , Smadl{i#?^^^ (BMP) 'y^-rri' 

^mJk(r>—Mt\^X^hftXi3^. BMPtiTi^f-e>'g:##:^-^--lf 2. 3^ 6 (ALK2> A 
LK3. ALK6) '^^LT^fi<Jit<ST-^^*P®!-t'2> (Zwijsen A. et al., FEES Letters 546 
, 2003. 133-139) jcK-^LTV^;?, - i:^*^'ba-CV^;5,o BMPv^-^;vi:#Mfi<Jtrrsi 

t> ^ Smadfi^ \Z Smad5:fe J; t>'875^3fe o ^ TGF- /3/T^^ii*>'viJ^-^>'Vi: #^fi^ t:i S8 -2. 
t $ ttT ^ Smad75«*) i9 > Smad2 h Smad3;{>*^tf fb tt;?. o — Smadl (± . l*l&/^J3&:fe J: 
5tJfllM^-e{iT^'^e>^##;||^:^-^^ 1 (ALKI) =Sr^;^LTTGF-y8<^i'^■:^;V=S^^3l 
L^6<liHE^<75<S¥Pa!'Sr=fT^*i>§9^3i^t-$tLTV^«S (Goumans MJ. et al., EMBO J. . 
2002, Apr 2. 21(7). 1743-53) o i-=&^5t>> Smadl Smb-T ^ » <£ i9^6<)itf5^<^ 

v^<i) (1218) o fztzX^. t^(Dm.^^t>^^^^^U^i}^W^MMX^^i}-\i-h-5^Kisk^'^fL 
[0 0 12] 

rSmadlStt<b^^ffi^^i-'2>%KJ fi> ^^zAl^^mt-f ^^h-h^X^ ^mnxhftl^i^ 
7^^^k^^^##^^■:^--^f 1 (ALKI) , Ti^ ^l:r>$##^^-^--if 3 (ALK3) <^ 
J: ^ twE^6<JtCSmadlS-f&tt'fki-*«^»> Bone Morphogenetic Proteins (BMPs)> TGF-^ 
(Di:n\i^<D^^KTir^\£y'^m-^^i--^ (ALKs) ri^^^y'^^^m^-r-'^^ (AL 

K3) ■^mmt-r^^t\z3:: y)mmm:.^^^mmt-t ^ij^nx^^x i.\i^o 

[0 0 13] 

T^^^lf >'^^#^#:?-"--^?l (ALKI) {4. TGF-^7r 5 V-OiJ' V-zN-^ti^^-r^ty 
pelP-bT'iS^-Olo-t^sfet?. Smadl=Srffitt'fb-t^^^M^#-^'^ t^^^'b^n.TV^;?, (Chen Y 
G, et al.. Smadl recognition and activation by the ALKI group of transforming gr 
owth factor-^ family receptors J.Biol.Chem. Vol.274, No.6, 3672-3677, 1999) o A 
LKl(^f^fflt45gib;&^C5&o-CV>*v*gB^7&«#V>:d^ ALKl{±li ht?{±Ji&M, MMH^U 

ffiiE#2 004-3094913 
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[0 0 14] 

Bone Morphogenetic Proteins (BMPs) {iTGF-^ff X-/-?- y r ^ -<^— M"e* l9 . 

-Ol^^mit^^^±<^^WIiZMi^Vs BW2. 4 s 7 tiln vitroT-^^cO^|Id^(7)?^tg?f^ 
fiKii^lKc^^itOpgfflcii:^^ y::tiF^S^<7)aiiJ'S:#Oo In vivoT-(±, BMP7it^ii«'i^ 
^<D ^ a. - > y -7 ^ X tmP4m^t^^^^r-r3<D ^ - ^ > Y-7^:x.X^m<^^^Miz 
^'fbTi**)* i:^'g-$tLTv>;g.o (Martinez G, et al. Int J Dev Biol. 2002 ; 46 (4) : 525-3 
3)o 

[0 0 15] 

$-^;6:&|fi]lIf!l< ^j^;&^PIiSbTV>;5, fc#x.fbtL-CV^7^:^5 (Jin H. et al.. Kidney Inte 
rnational, 63. 2003. 2010-2019) . :$m^''il^iSa.m^MTIiZiB\^^XSmadl^i^l.xmJk 

d'Wb u y 1^ x(DMmM&^ i> fzh-rm^^^^^i- ^ ^ t ^^ibxm-rii <ox^ ^ o 

[0 0 16] 
[0 0 17] 

ffiV>T. RT-PCRtCJ; «9SmadlS.t>V3lf±Smadimf4'fbfPffl^^t-'S)J|^®OmRNA^?Ite-t'5> t 
iv^o ia^J^-Z^ ^-^-^fis 'E?!lx.^^^ NCBI Refseq7'-^^-^<^NM_005900<^t: 
<DSmadl(DimA<D^mmn (IB^J#-f-l) > NCBI Refseq7'-^'^-;^<ONM_000020<^li h 
S5I50T^^lf>'^##^^•:^-■^f l<^)mRNA<^:^SSB^J (Be^m-^2) . GenBanky'-^ 
^-;^OACCESSI0N NM_001200 VERSION NM_001200. 10BMP20inRNA<^:^*ie^!j (le^J*-^ 
3) . GenBanky'-^J"^-:^^ ACCESSION NM_001202 VERSION NM_001202. 2<7)BMP40inRNA(^ 
:^*@E^J (@B^iJ#-^4 ) ^ t'<Dm^<DmMi:^^^iz-mmx^^ X ^ tCi£Iti--& t J:v^o 

7 >f V - <^m*SB^j =4: ^-t o 

Smadlc75inRNA=t#Mfi<JtCiiilil-r ^RT-PCRlCfflV^^ 7 ^ 7 - K-/y ^ : 5' -ACTACCACC 

ACGGCTTTCAC-3' (iS^J#-^ 5 ) , U^^'-xy7^■7- : 5' -AATAGGATTGTGGGGTGAGC-3' 
(i£^JS=-^ 6 ) 

ALK10inRNA=S:#^S<JtCliiIi-r *RT-PCRtCfflV>;2) 7 :j- 7 - K^^ 'f : 5' -ccgtcaagatct 
tctcctcg-3' (ie^J#-f- 7 ) ^ U ;^ >f V - : 5' -tcatgtctgaggcgatgaag-3' 

(ie^ij#-^ 8 ) 

BMP2«DniRNA*#M6*)t'ltiIil-^'2>RT-PCRlCffiv»^ -7*7 - Ky^-f V- : 5' - cccagcgtgaa 
aagagagac-3' (BB^J#-^ 9 ) , V ;^ ^ 9 ^ v - : 5* - gagaccgcagtccgtctaag-3' 

(mm^-^ 1 0 ) 

BWi<DaSiik^(^^m^zmsir:h?T-?mzm^^^y ^"7- h'-^y^ : 5' - tgagcctttcc 
agcaagttt -3' (MM^-W I 1) ^ U 7^7 : 5' - cttccccgtctcaggtatca - 

3* (SS^'J^"^ 12) 

^-f ^f-v' 3 ymii'X y)SmsidmxfXXitSmadim^'i\:^'^m^m-r^mM<7)rmk^m^LX 
'feiv^o it^^rT'n-rti. ■e?!lx.{fs NCBI Refseqr'- ^ ^-;^ONM_005900<^ t h fi5fe<^ 
SmadlOmRNA<^:^^@E?!j (i£?y#-^ 1 ) > NCBI RefscqT*- iJ'^-:^ONM_000020<^) t h 
^(DT^^\£y^mi^m^'f—'^l<^ioB3iA(7>Ummn (i2^J#-f-2) , OenBankf-^'^ 

miE^2 004-3094913 
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-^OACCESSION NM_001200 VERSION NM_001200. 10BMP2cOmRNAc7):^^@e^J (@B^J#-^3 
) s GenBank-T'-iJ'^-;^ (^ACCESSION NM_001202 VERSION NM_001202.2<DBMP4<DmRNAO:^ 

[0 0 18] 

^ >/N'i5'KV'^;UT-<^M^t-ov^-C{i. m^i£. Smadltw^^j-t^fet^^^^y^VXtiSmadm 
^it<^m^^ir^mni'n-t^ifL^^m^^. ^ :^:^^yzruv EL I S At/cJi^^^ 

Wmt^mmm-fi >^(r>1^^-^. Smadi:S.r>VXt±Smadmmkf^ffl^£-;t1-'S%®*ilI^i-'S 
t J;v^o Smadn'^-r^iiL#:?g:iy^/X{iSmadlfg'ft'fb'f^ffl=^;ti-^%RtC^^ri-;i>J^^ ^ 

[0 0 19] 

Smadi:S.Z>VX{iSmadlM14<bf^fflS:^-r^J^K<7)^3Et^tfliJ^i-^ t{4. SmadmrZ/X 
{iSmadmmt'f^ffl^/ri-*%So^^o:t«ft=^^ai-r-S ;zt. Smadl25.C>VXtiSinadl?S 

10 0 2 0] 

t), m^m^W&i^m-t^ ^ t:fy'^X-^ ^ o i-=Srfe*>^ SmadlS.r>VXfiSma 

difg^'fkf^fflSr^i-^i^Koii3i{i3^^^'ttiH:^oii^:^^-^^ mmm^wm(Dm 

[0 0 2 1] 

•ei;&o -r^^b*,, SmadlS.?//X{4Smadmmb'f^ffl=S-^-t-*%5?<!0^31fi{±*im5lMte^ 
[0 0 2 2] 

[0 0 2 3] 

•f L't^ifttiv^x.-r. ^*_L. :^§^Pp!Mt ^oTV>-5>o L7t;6^or. J^-^^^ttW-i^o 
(H^Eai^S 5^ • 1 9 9 7^JiTy^ mm^J (1)) 

[0 0 2 4] 

i^(ou.m^^tf. mmmi^^is^<DmnmRV'xxitmm<D7^m^^m-mt^fztb<7)^y v 

[0 0 2 5] 

Smadi:5.Z>V3l{4Smadl?Stt<bf^ffl =Sr ^1" ^mM<0^m ^ M^-T -2> i^(D^m<Dm tLX 
fi, SmadlcDmRNA<^:^^IB^JO#^(7)fIi^^#^fi{,tCiii|!lt? # 7^9 SmadlfStt 

taiiE#2 004-3094913 
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^ Smadmt4>fkf^ffl«-:ti-<|>tr|fOinRNA<^— ^X{i^^<^^«ctl#^fi<JfC/N-f X 
i-;2>^i:>6-'tr§;|,7'n-y, Smadll^^i-^^^, SmadlfStt'fkf^ffi^J&i-^tlgtC^i-S 

o 

[0 0 2 61 

:^§tm<D^y Yii. ^hiz, ilfrfe^^^, DNA^J? U 9 - -If > RNase- free water, 

iv^ (^^lx^;VT«7°v^-7-^:^=lrffiv^TSmadi:S.t>VX{±Smadlvgtt<bf^ffl«r^i-^J^IC 
[0 0 2 71 

[0 0 2 8] 

y h <Dm^) o 
[0 0 2 9] 

<»^ffT-Sinadi:S.t>VXtiSmadlffimMtffi^;t-r'StJK60||3^^i|iJ^-r-2)^-7 « 

[0 0 3 0] 

2. ^^J:g:tf|lii«t> 

[0 0 3 1 1 

tTt. :^^mii. smadi'D^m^nm-t^ffrn'ty^-t^s^M^^'^^^tLx^tf. m 
tto m^^-r y^x im^m.m.iz^' <M.hti^ m^m i> mm^-r vvy^^<7)— 

[0 0 3 2] 

[0 0 3 3 1 
[0 0 3 4] 

smadKD^m^mmir^i'^m^m-t^mnomt Lx^i. smzduzM-t^T>i^^>y(.:i- 

{^<Dm.m^n<D-mimnm^ l 3 Km-^) . SANECSmadl Antagonis 
tic Effector) (Raj u GP et al.. J Biol Chem. 2003 Jan 3 ; 278 (1) : 428-437) t'/O^^tf 

[0 0 3 5] 

aifEi^2 004-3094913 
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[0 0 3 6] 

SANE) =S: 1 las:^; LTii^lO-lOO mgAg#:m®S, 0* L < {i60~40 mgAg 

1 1 ~ 2 ni^jg. u^L<\tx^mT^^mzmm.^2--zB^m\^x^ m 

[0 0 3 71 
[0 0 3 8] 

#^^P^-^O/^ie)i0|l^!fei: LTti. 'CWJx.ff. ^^It^fiJ. «J^if3&*^lfibtt. ^I*^PJ}± 

mm^mu -^t^*j-^j. &\^wm. mmmm. .^Mmm^j:t'(7)Mmx^:btx\^^ 

'J y;V'^- h80. HCO-50 (polyoxyethylene (50mol) adduct of hydroge 
nated castor oil) ) ^; if LT ^> J; v*o ^^^t LT{i=rv?ft. -kMm^ifib^^if 
hfi. mmnmMtLX^M.^^^>y^)^. ^yi^)l-T}V::i-JVfj:t'^^mLXi> X\^^o 

[0 0 3 9] 

i<L<7)mmzmm^fi^tx\^^o T!)^i)^^&mM^(oMMtLxii. m.M. xm. i3-:f^j\^n 

[0 0 4 0] 
[0 0 4 1] 

SmadlOl&^SrPilfWI-f -S'f^ffl*Jt-t-'l.%®7&«Smadlt3Mi-^T:^^-t>;^:i-U l^:*- 

i:>6^t?i:^o Smadl{'M-r^T>'^-tr>>^^ V 1^:^^ K^U ^V-At-$j- 

AL, ;lfflJ!ai*lti:^l9 3itf;^& ("Lipidic vector systems for gene transfer" (1997) R.J 
. Lee and L. Huang Crit. Rev. Ther. Drug Carrier Syst 14, 173-206 ; '^'IS^'b^ S 
fiS W-n Vol.44, No.ll, 1590-1596 (l999))^ V v'i' ^l^^h 

:^fe^if-e^fTd ^hil^X^^o SmadliC^-r*T>^-fe>;^:^-V U' ^ K=Sr«t; 

^X-f -S^-^tcti, 'm7L\S:. ^mSB^<^M=Sr-TgB^i9ttJLx in vitro-Cst<£^*X*^f 

taiE#2 004-3094913 
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[0 0 4 2] 

[0 0 4 31 

[0 0 4 4] 
10 0 4 51 

[0 0 4 61 

[0 0 4 71 

^■r^ Smadl i^m.-r:htl^t}'S:n^mm^m±^^o Smaai ^lR&^1-^tg^=^#o« 
[0 0 4 81 

Smad 1 *l&i|-t-« |g:tr «r#Oj^]!a*tl^]i|i^M<o:#;STS.?/#^^^ETt?-?- tL-rtL:^« L. 
Smadl 0^^«-M^i-^o M^tJKo^ t tT{±, -E^llx.}?, ^v-zN-i^, 

Kmb-g-%> ^mt^m. mm^mm. m^mmm. mmmmm. mmm.mMimm^j: t 

[0 0 4 91 

IVM =3 7 - -J^ ^ OH^WJ t? i: fij ^-t S o 
[0 0 5 01 

[0 0 5 11 

mmm2 004-3094913 
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[0 0 5 21 
[0 0 5 3] 

[0 0 5 41 

:^^m(D^ y hfi. ^ibic. itte^l^*. DNA4^°i; ^ v--fe\ RNase-free water, 

J:v> (:j^^V^;VT?-/7-f ■^->c*Sr^v^-CSmadl<^l&m^:iil^-^"^^5' hoJir'^) o 
[0 0 5 51 

[0 0 5 61 

^J;v> (E L I S A-eSmadlCOl&^^rfflllJg-f-^&^y hOJ^-a-) o 
[0 0 5 71 

jH^T'Smadl <D^m i M^-t h <Dm^) o 

[^WJl 
[0 0 5 81 

[0 0 5 91 

'7^y(.coimi^^<D^u^~^~mi^<DciY^mz^^-r^^>^'^i'^m^i-^^zibK 

l^-CfiYeast one-hybrid system^^ v^, 'J - i «9 i^^K)^fe¥H^^ ^ - Ki^ 

^^u->i:mML. -?-0^'n->3&«Smadl=S-3- KLTV>-2>Cli:=Srll5tL^o SmadlOCo 
uyn^-^-mt^c^^t-g-^rin vivoX-?SM1-^7tie)ii> ^ n v-f-y^&^rtl^ffi (ChIP 
) ^fi^^o^co itl5iL/cDNA*ffiMLCol460 7'n^-^-'gIJ^^PCRT'^tHL:^Co JfCSmadl 

mmt. kGEsiskm^fifzmm^^ntzciY-mui^t^^^-^^y'^'itm^^fz mik) 

o BSA^iniS$tt/cM-C{±a:I^L^:>6>o/co Smad4i>tfzClV-mmzm^ir^^ii^M.m 
Lfz (miA) o ^tcCol4<D^^ff&14=^ V.-^°-^-T'>-fe^' i l^l^fj-Li^Co LacZOl^tcCI 
V-1 ^ - ^ - ^ o ^ /i^ ^ - 'Sr'f'^^ L . S^^MSmadl^ ^ ^ - * tcC0S7ffl)li IWj 
V^mXLfzo t-f. Western blot J: 19 SmadlO^^^«L (HlB) . W^MSmadl^^ 
i^-^ mX L mm.±.m U > m^fbSmadl ( p Smadl) ^ffl L 7t o ^^SSmadl (D |WI B#S 
Xtw J: i^CoUm^ (Mock) (D^^k t )m.\^X p -if y ^ Y - "^^mt I zmx-hofz 
(miC) o iff-?yvi5' h v^^-^fmi±{i;V>'-7^7--lffSftt;J; f^miEL. Mock^i^i5^- 

fStti*^<^W^#x.^:d^oyi:o ^<r>m^\t. Smadl75*?t36nwCol4it<K^te¥*M*^^ 

lUiEi^ 2004-3094913 
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[0 0 6 0] 

Smadl:d«AGE s izj: Y) T y -fU^^U- h ^tLX\^>^<D^^ ^mUi- ^tzibl,^. AGEs^^ET 
• #^^«TT'C7? y ^ -9- y J^mm.-^(D^zdl(Omm.^m^fZo ACE^^STT-tiSmadlOmRN 
m\±mnmz±.^\^fz m2k) o IW|#^CCol40mRNA^)Smadl(Ote¥7&^'±#1-'l)<Ot/^•9 
V;^lC±#Lfzo Li)^L. BSA^^TT{iSmadlO*E¥^)Col4<7)K^^b^^'fbL^>6-of^o Sm 

1) (1 2 ) o tJ^o T. (iAGEsli J: "9 SmadlO y :/i?>fk^ X Xfmun<Dm 

mf)mm^^if ^:^-t\.^om^^^> ^^^^.mmx^n l tz mzB) o mR n a ois* t - 

IfcL. AGEs#^T72B#Ko^#-e«KiCM^fitjtC#^LfCo $ f> AGEs^^£T120B# 

1 1 pSmadl iit>-r-A^ L-^mm L V>o mmiZAGEs^mmmommWHZ tiSmadl i:pSmadl>&^E 
i6^^^/i>?»^ BSA^giSmottm?£tC{iE*^tL^f;d>o/^ (1120 o ^fihomM^ii. Col 
40plff5&*AGEs^>feT i3 TSmadKDHa t jllil L T v> ^ i =£• ^-^o 

[0 0 6 1] 

i6tc, ^^?g#^{iT:^^-b>>^jtf5^^?-ffiv^T#M6*;tCiom^l?a»L7^:o SmadlcOAGE 

TXim^U^j:^--ofz i4^:^-ry^tV=f) (I1I3A. B) o -^LT. Smad 1 «^ m« J: 
Col4<^ia^|&||*«^ L < i$M Ljto SmadlO 5 >^ v y U =i'{iCol4«0^atC{ii^iF L=S: 
i/^-^tz (mC) o ^fih<7)r-'S^ltSmadUKoU<D^mmmK^^&}^^km't\Ztj:^X\r^ 

^^t ^Tj^-to m^m,§.^i>zi3\,>xmmm^w&<D^^ ■ mnitmB^m ■ ^t^cDw^ic 

Ct-Amh^-tt^oX\.^:ho (1) (2) Smadl ti^ti-;ST>'f-fe>;^:rV a-jiAGEtcj; 

M.^j^ttw^^ ^ -9- > A m^kmm<Dm^ ^mif^t\^>^ osm^B. ^ l r 
So ^nm<7)^miiAGEs<Dnm&i}^j:Mwm^Ti,z^\.>xm»bhfifz<Dx. smadi(±«i^ 
m<D^^m<Dmtz^j:^~Yy ht^m^tL^ mn(Df^mmzm.^^t>^^^tizxy)MM 

^ ^m-r ^i>(DtM.t>fi^o AGEs^S 13 J: ^ SmadlH^O j< - X ^ ^ h izMm-f- ^ fz 
^ll§?#?>{i^■^^>'^'•!7 A^Ji^t-;fettSactivin-receptor liked kinase l(ALKl) 
(O^m^m^fzo MXUtTGF- ^ ^m-i^-y r ^ V -(D^ y^^^r^o) i-^x^y) ^ Smadl<hSma 

db^s^m^^izvym^t-r^m^-A^^k^o Mxmsk's^&mmx^<§^mLx^i) as) ( 

14) . MO^^t^^-fbtcm^TabS tv>^tLTV^<g, (15) (16) o ALKlO^^fi. Os 
ler-Rendu-WeberM^^t LT =^>^^tL^ 3^ ■fllMiTi^mm.^^msiB.^^mmim^-t 
(17) o ALKl{±TGF-/?^-ibO>'i^-f ;i.5rSmadl^|f L-CfSilL. TGF-yS^lSteit{5i^^<D 
TO«rLTV^-2,a:v^0^i£O^^:d«** (18) (19) o :*:^5g#^{4^ AGEs^^tS^tt 
fz^^y^^AmmiZisn^ALKKD^m^msLse protection assayi*^ J: OnVestern blot 
tingiS^ffiV^T-e-tL-FttmRNA. ^ y^'i^ M<Dmij^^m Lfz (T'-^iim^-T) o ft 
mz, t h c03^m#5ttW^^lC:fett*l^:^^#:t?c7>Smad 1 is i t;^~ALKl(D^^=^ii-<7to 

^•^(DSmaditMKimmzui-^hKj^mi, mmm^wm-(^$>:i,^^i^xim^t^m^(o 
m^mtitmLfz^K m'Bwx^i^it^t^m:^mi(>hfLtJ:y()^^fz (m4) » ci%h<7)m. 
&^^^j:^M.itcou<DjE<Dmwtsmadi/iM.iz^^'i-M^m?^izmm^^^^ t ^mmLx 

v^-So h<^i»m?SttW^{4ft^^tC*>:^co-Cv9)o < 19 tm^-^^ ii<Dy^<DX^ dco^^O 
ffi^iB #1 (Ofzt>\z \tmmM t Smadl:^ J: J7ALK1 0 g|# =1: l§ L *L{f h^^^ 

[0 0 6 2] 

V'i^>^-e<^Smadlilfei^<^#^fi<j^Sl^:®{ii}&iB»iJC:feV^-Cifc5B14-e*S i Smadl 
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^m^^<Dt:if>l,z, Smadl<7)in vivo-e<^WJ, a: :btt^Atcov^Tt±ab * i < 
TV>;&v>o Smadl{±BMP'>>/-^;i'?r<5jt-r;5 LT^<b:fL (12) , 

TSSt'^'S i:v>t?tiTV>;z, (21) o L^>L. SmadKiadult mouse<7)7j^^#:T-{i^^>6«<^«. 
lb^^^v^^ (22) o ^M^ii. l3Ji6Tadult mouse-eSmadl<7)^31;6«AGEs tii »)i§^$a^ 
ii:=£-7r:L/Co ^^?g#^(±. AGEs-^<^mfiU=&#m^«Smadl^iI<^#^fi<j^±#. Col4 

mmmiiwmizi^x.^x. mMT}i'r3.ym^is^^x^iikmommi<zi^^;hfzi6^ smadi 

LXTGF-fi<Di^^i-M^m^i^ifi"r^:it-d^^^fifz (18) (19) » s^l&^^ib 

ii-^^^<D^^>^'yAmmt^^h(D^m.^x<DALKi<D^m^^m\^fzo ^(om^. alki 
(24) o m^ti>zx^=i9~y>:d^^rx3^v y-^ Lmmm^t^-tirib^ (25) o ^hK. ag 

EsfcM-^?»0-^#^i:liM^E'ffc<^ffiM;d«AGEstc#M6<J^Pl«^^J*j£o7tW^tc J: 19 ja#5^ 
li$ttTV*;g> (26) (27) o Col4{±JfiLW*Ji5lgl<^)«^m^^^-e^StC^>:d-7!)-*3^-r, 

XA{i^^i:^i:'fo:^-oTv>:&v^o t^o-C. ^§|BJ#ib{iALKl/Smadlvi^:hM57i^y&*Mm 

jst^'fboM^^T', Ecu^Mm§^m.-^^^^tizx ^mmM'ft(Dmmi<zmi^-ox\^>:h tm 

a! L T V> ^ o J^-^?lg-^^<fc:60t&!g|7-^ •TJl' «r ffl TALKl/Smadl ^'^ i- )Vi^m9h<Dmm ^^h 
[0 0 6 3] 

^hiz, AGE s ^^£T T:^« L ^ -9- > ^* "i^ A mm i5 -2. mRNAO^Ufi =S-BSA#:SE 
T-CO:^#^-9->':^e,AjPJ3a(^^tLi:ifc«L7t (liI5) o AGE s :j?^T-C(±BMPRll. BMP4 
<Dmm^JimW^mmi)mi(>hfi:ho Smadl(^te^glc:^^«:^lft{i^46e>tL!&v>;5^ Smadl 

imw^m^x^^tzist)mm&<Diz^:^j:^miim^m<. tfz. mw^mir<Di^mizmwx^ 
^mmw^^^mf*i^(D^^^v ym'{t^j:ifii'r>(^uru^(D^^i,z]^mL^j:^^fztbx^ 

[0 0 6 4] 

^^^B.<D-^mhtii\zm.^m22(r>w>iim>sbhf\.fz (me) „ 

[0 0 6 5] 

4:^c. 'iGP-p^yiri-}v\zii^^^mMmziiy)mP2^xxnwAi^>^'i^<Dmmj^^mjh 
mmibhix mi) . '^GY-pi^v-rMi:mjh\z^\^>x^''t^m-^j:mM^^fLhmps-^u 

[0 0 6 6] 

mmzm\^^fzM^b-}3m 

Cell culture 

iE'i->fc4jl^(D-7^;^ (C57BL/6JxSJL/J) OR^7^^#fi5ft<7)^ -9- ^^^-ir A«;|*^#t£ L 
^ JJ^t&t-«'&L^:^felcLfc*«o-C^-9->^'>AmT-^-5,^ t =SrISJ^L^c (Si) o ^ 
^y^^ AmUmtlm}^ir)V^.^l/^ lOOunits/ml lOOmg/ml v^M/T'h'V 

-fv^. 20%FCS^Jnx.rB:^^fe(ft/>^«:^Mlt|S^»7C^=^^JnLfcF 1 2^:Nfe<^3 : IM 

^**i^M/iL7t (S2) o p^GE s-tfz\tBSAmm.it\>xm\zm.^\^tz-)jm\izm.'=>x^ 

f£ofz (S 3) o 
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apfV^IT^ "^i^truction and Yeast One-hybrid screening 

r;;ia)%l r^'ffltT^'r'^^ One-hybrid(Ciontech. Palo Alto. Calif 

IICCTCCCCTTGGAGGAGCGCCGCCCG : CIV-1) (E?W\i^-^ i A) i-m-Pi.^- + \- , 
orter vectorT'^^pHISi (MATCHMAKER One^Scion ech pToA^^^^^^ 
* 7-iipLacZi (MATCHMAKER One-hybrid (CloSSl^^^ ^r^.f'"''. ifornia) 
fTV 1 nHTc;>rTui t rr- , ^ "^^^^^ ^^^ontecii. PaloAlto. California) tCo:&v»-e 

?ci?^r^Sc7 California) A L^.. CIV- 1^ 

t A-A 2 , f ^"^-'^yb^id screening ?r^T=& -o Tto 45inM 3-T 5 y -1 2 4- h U T V- jv ( 
^1 °. W-His/-Leu^i,fe^.^-y ^ ,^^u->^M^^ li I ^ 

S-^^^Ul^^^^^ assay(Clontech)^fT^^V.. ^So^-^^o/n 



Chip assay 

ecLtoT W° r^''^ *tS«iadm#. ^Sinad-4ta:#: (Santa Cruz Biot 

3'^ (iB^ilTlri^lfrfr -GGAGCTCCCCAAimriL 
X 1 5 ) . 3 M (5' -CAGCCTCCGCCTCTTACC-3' ) (iB?IJ«-^ 1 fi ^ t'*. 

Reporter 
assay 

ISffl Ur.o 48^ km =S- reporter lysis buffer tC|lIJ|XL> B-if)\.^ y^.j^^jL^^ 
l)im^.^XmiT^^ Systein(Promega. Madison. Wisc;nsi 

RNase protection assay 

B5E^ (S6) J-t«l£v>RNase protection assayig-^TJSro A 

5^?^!^''^''''^^°^'^'^^*^^^'*^''^ "589920n72-14330ifi^jT-Ji:iTO 

c^Jg^^^^^^^^^^^^ -tttgctcag 
ccacgggttc gagaccgtgt atgaactcac caaaatgtgc actattcgga tgagcttcgt 
gaagggttgg ggagccgaat accaccggca ggatgttacc agcaccccct gctggattga 

(^2^#%^"7T"'' ^'^'^^^^^ 

Western blotting 
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:^ 2>.m!S^^AGEstfziinJ^,t LXBSA^^TX-72^mi^mL fzo Sample bufferjc 

uyT-(>VL. 501|&1SrJ^Lfv:tn:Smadl^#:*3 iOf^pSmadlilbfr (Santa Cruz Biotechno 
logy) ^r;KJS$^i^ enhanced chemi luminescence detection system(Invitrogen, Carlsb 
ad, Cal ifornia) T-^ttS LfZo 

Immunostaining of cultured cells cytosections 

^«ififl&^ 4%/^•v*;VAT;^■r't KT-@^L> 101'ft#f?L7t^Smadl*n:# (Santa Cruz 
Biotechnology) . 1011§^f^L/iJri;pSmad-l*rL# (Calbiochem) ^ris^ffl Lt^o m-S:<Dy)l^ 

:^^-t>^>-fv^:tvT^^-^ ^m^-^m^i v - ^-mm t m^m'^m (oiympus. 

Tokyo, Japan) X^M^Ltio 
Smadl morpholino antisense oligonucleotide 

Smadl^zMi-^25^^(D^^<DT>'^±>:^tV:=f^%-^Lfz (Genetools LLC, Philomat 
h. Oregon) o iB^Jt±5' -CAAGCTGGTCACATTCATAGCGGCT-3' (SE^J^-f- 1 3) T*^o M 
mtLX^^^V ::f5' -CAtGCTcGTCACATTCAaAGCcGCT-3' (eB^J#-^18) «:'jtfflL> BE 
# (S7) <^3i<9 in vitro RNA transcription^tf o/wo 

Histology 

mM^<oMm^nx^fj: o tzo "b liMiift^ ^ zm^i^z^m-r^tztbowm^ 
mmizxy)nx\.^^o 5m(Dmmm'\i.^^<D^^^um-<7)^m^mzo tmtLtziE'mm. 
mi^<Dmn.mmizx^^mm^m'k^i'^fzB>^m.<D^<o]En^j:&mmm<7)^Mmx n 

x2o^m^ y^sx-^-YLfzo ^hiiz, m^m^^^m^^^wcfzub. M^<D^'MmoifB.m 

i:m^^XMUX20'$^m^ y^j.^- Y Lfzo ^Smadl fet# (Santa Cruz Biotechnology) is 
XX/mLKl^i^iMD, Mickinley Place. Nebraska) LT^&5S^fe«r^f^; o 3t 

o 

AGE s iz X mm Ltz^-^y^'yA mmR t;^^ SA^^T T-^« Li-z:^^>^^Mno 

•etL-?'tLir:fett*^mRNA6D§|3SS=S: Agilent Technologies Mouse cDNA Microarray Kit 
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:^^mizx 19. im=i9~ry<DMmm^KU^mt>ox\^^^mMt Lrsmadijs^'iwijg 
mm^-^ y^^:^ omm ^ u^-t ^ mm > a i iva a^-r> (D^m -r h mn 
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[0 0 6 81 

^T^:o/co 3mm^ML^ti:^fzm^<7)^-^<Dim<7)i^W:^^-to (B):CIV-l-LacZl^ 

Mv-Luc4rf*ia5=i> hn-;i/t Lxi^mmm\^mmmxLfzo mmi^mwL^ 'y :^ > 

[ia 2 1 kGEs^<Dmm^^ ti^i!)1--2>Smadlfl^'Sr^1-o (A) :AGE s * 

tiiiBSA\izmMLfz^-^y^^j^mm.<DSmaditcoUimmm<r>mmm'\t^^k prot 

ection assay"e^fCo AGEs^<7)#^6<J^^mt4Smadlco^^^^f iSfi^Jti/CilL. Col4 

(ommi>^nLxmk.^o 3mm.^MLn^j:^tz^m.<7)im<D^^i:^Lfzo (b):ag 

Est/::{iBSA:j^^T-T?72^^> 120^1^ ^^L^^-t^^'!^ A«(^^6^M^^Ko 3 
ilM'9 7lL=rf^:o7t*^<7) 1 |ll<^^*=S:^-to (C) :AGEst 7tHBSA^«TT'72B#K^ 
«$tt7t|^<7)Smadli:pSmadl=S:'>i;^^'>-/D y h-el.7to 3 H^i^^itfi^^of^ll 

[1131 ^•ij->^'^Amtci5lt^SmadlicM-r^#Me*JT>'f--fei^;^:^y a'O^^ 
=Sr^-to (A):72^^0AGEs^gkSm. J^mmiSmadUzn-t^T 

xiskm.^ftfzmi\%(^^-^y^^'i^mi'k^in.smadm^ at) T'^&^^^^feL> 

izdmPk'^Lfz (blue) o 3 IiI^l9mL^f ^o/i^^<^ 1 molt^^^i-o (B) :AGEs 
mM^O^^>^'y'i>>MmzSmad.Uznir^T>'f-^y:^tV ^tt:it4 ^T^-^yi- 

mm) ^mXLfZo 3mmn^L'l7^J:<^fzm^<^im<Dm^i:7f--to (C):Sm 
adltr*j-i-;5T>^-fe>J^:t'; ::r{iSmadl<^^?S/E:ii=grPl*i-^>6^ iBjNptCCoUO^a 

[1141 SmadltALKl<?D|&3^4-$gm^'teW^01i hT-^mL/c^*=£r^1-o 3^m^ 5 

^5t#x*osmadii:ALKi (D^mnm^mxiimmiizmib hfifz:^K ^mmmxitmn^ 

i-'<-C400fg-e*«2>o 

[0 51 AGE s X^m Vtz:^'^>^^M. MM K^if^ mRNAO^m^ =SrBSA:i? 

:^Tx<Dmm^^>^'y-i^mmo'^ittitm.Lfz^^^^-ro 

o 

[1181 i^^i-Mi:mm^<D^^mx^^o 

[0 0 6 9] 

iS^!j*-^l{±. \^hm^(DSniaidl<DmSm<D^mmn^^iro 

<@£^iJ#-^2 > 
BB^J#-i- 2 {4. t h fi5^<^ALKlOBiRNA<0Jfe3giS^J =£r^1-o 

<@a^j#^3 > 

@B^J#^ 3 {±> H h a5|^<^BMP20inRNA<^:^»@a^J«:^1-o 

<IB^J«-t4 > 
i£^J#-^4 t: hd&5^0BMP40inRNAO:^^@B^J^^-ro 

<iB^J*-^5 > 
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<Be5?l|#-f-6 > 

SB^J^-^ 6 {i^ Smadl<^mRNA«:#^6«Jt;*ii|(i-r;|)RT-PCRirfflv>-g, U 7^7 -f v-O 

<mm-^7> 

@e^J#-^8t±. ALKl<OinRNA?r#Mfi<)t::JiiliI-t^RT-PCR4lfflv»;2) V T'v v-oi^ 

@2?iJ#-^9{±^ BMP2<^inRNAi|r#*6<jtziii|ii--&RT-PCRtCfflv^-&7*7 - KT'^'f-^-O 
<@B^J»-f-l 0 > 

BB^J#-^1 Oii. BMP20mRNA?r#MKJ^CJilll•r;&RT-PCR^CfflV^-|,Uy^'-y?.•/7^' •7~<?D 

<ie^j#^i 1 > 

i£^J#-i- 1 1 {±, BMP4<^mRNA=^#^atJi^4iiIil1--5.RT-PCRirffiV>-5, 7 ^7- Kt'^ 
<IS^J#-^1 2 > 

Se^J«-^l 2ti. BMP40mRNA=^#mfi*Il-iii|il-r'?)RT-PCRtwfflv>-2, 'J>'N'-;;(>7'9-f ■^-<^ 
<B5^J«-^13> 
<@E^J*-i-l 4 > 

iB3^J#-^ 1 4 fi. -r^jx, fi5^Col4jtfE^^<^27bp<^ >' A V if - h SB^J ^^-^o 
<iB^J#-^l 5 > 

BB^J#-^1 5ti> Chip assayl::^^ L^5' fflO 7 -7-0:^3^16^] =Sr^-to 
<@B^J#-f-16> 

iE^J#-^l 6{±. Chip assaytc-ggffi LfcS' •r-c7);^SgE^J^^i-o 

<@e^j#-^i 7 > 

BE^J#-^1 7Jis RNase protection assay t^-ffiffi L/cT'n-T'Oii^^SB^^J'JrTp't-o 
<iB^J#-i-l 8 > 
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SEQUENCE LISTING 



<110> HuBit Genomix. Inc. 
Doi, Toshio 



<120> A method for detecting diabetic nephropathy and kits 
therefor, agents for preventing and/or treating 
diabetic nephropathy, a method for identifying 
substances effective in prevention and/or treatment 
and kits therefor 

<130> P03-045 

<140> 
<141> 

<160> 18 

<170> PatentIn Ver. 2. 1 

<210> 1 
<211> 1990 
<212> mRNA 
<213> Homo sapiens 

<220> 
<221> CDS 

<222> (433).. (1830) 
<400> 1 

gaattccggg ggtattggca gctgaggagt ggaggctggg cagctccgac tccctgacgc 60 

cagcgcgacc agatcaatcc aggctccagg agaaagcagg cgggcgggcg gagaaaggag 120 

aggccgagcg gctcaacccg ggccgaggct cggggagcgg agagtggcgc accgcccggc 180 

cgtccggacc cgggccgcga gaccccgctc gcccggccac tcgtgctccc gcacggacgg 240 

gcgcgccgcc aacccggtgc tgactgggtt acttttttaa acactaggaa tggtaatttc 300 

tactcttctg gacttcaaac taagaagtta aagagacttc tctgtaaata aacaaatctc 360 

ttctgctgtc cttttgcatt tggagacagc tttatttcac catatccaag gagtataact 420 

agtgctgtca tt atg aat gtg aca agt tta ttt tec ttt aca agt cca get 471 
Met Asn Val Thr Ser Leu Phe Ser Phe Thr Ser Pro Ala 
1 5 10 

gtg aag aga ctt ctt ggg tgg aaa cag ggc gat gaa gaa gaa aaa tgg 519 
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Val Lys Arg Leu Leu Gly Trp Lys Gin Gly Asp Glu Glu Glu Lys Trp 
15 20 25 

gca gag aaa get gtt gat get ttg gtg aaa aaa ctg aag aaa aag aaa 567 
Ala Glu Lys Ala Val Asp Ala Leu Val Lys Lys Leu Lys Lys Lys Lys 
30 35 40 45 

ggt gcc atg gag gaa ctg gaa aag gcc ttg age tge cca ggg caa eeg 615 
Gly Ala Met Glu Glu Leu Glu Lys Ala Leu Ser Cys Pro Gly Gin Pro 
50 55 60 

agt aac tgt gtc acc att cec cgc tct etg gat ggc agg etg eaa gte 663 
Ser Asn Cys Val Thr He Pro Arg Ser Leu Asp Gly Arg Leu Gin Val 
65 70 75 

tec eac egg aag gga ctg cct cat gtc att tac tgc cgt gtg tgg cgc 711 
Ser His Arg Lys Gly Leu Pro His Val He Tyr Cys Arg Val Trp Arg 
80 85 90 

tgg ccc gat ctt cag age eac cat gaa eta aaa cca ctg gaa tgc tgt 759 
Trp Pro Asp Leu Gin Ser His His Glu Leu Lys Pro Leu Glu Cys Cys 
95 100 105 

gag ttt cct ttt ggt tec aag cag aag gag gte tgc ate aat ccc tae 807 
Glu Phe Pro Phe Gly Ser Lys Gin Lys Glu Val Cys He Asn Pro Tyr 
110 115 120 125 

eac .tat aag aga gta gaa age cct gta ctt cct cct gtg etg gtt cca 855 
His Tyr Lys Arg Val Glu Ser Pro Val Leu Pro Pro Val Leu Val Pro 
130 135 140 

aga eac age gaa tat aat cct cag cae age etc tta get cag tte cgt 903 
Arg His Ser Glu Tyr Asn Pro Gin His Ser Leu Leu Ala Gin Phe Arg 
145 150 155 

aae tta gga caa aat gag cct eac atg eea etc aac gee act ttt cca 951 
Asn Leu Gly Gin Asn Glu Pro His Met Pro Leu Asn Ala Thr Phe Pro 
160 165 170 

gat tct tte cag caa ccc aac age eac eeg ttt cct cae tct ccc aat 999 
Asp Ser Phe Gin Gin Pro Asn Ser His Pro Phe Pro His Ser Pro Asn 
175 180 185 

age agt tae cca aae tct cct ggg age age age age ace tae. cct eac 1047 
Ser Ser Tyr Pro Asn Ser Pro Gly Ser Ser Ser Ser Thr Tyr Pro His 
190 195 200 205 

tct cec ace age tea gae cca gga age cet tte cag atg cea get gat 1095 
Ser Pro Thr Ser Ser Asp Pro Gly Ser Pro Phe Gin Met Pro Ala Asp 
210 215 220 
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acg ccc cca cct get tac ctg cct cct gaa gac ccc atg acc cag gat 1143 
Thr Pro Pro Pro Ala Tyr Leu Pro Pro Glu Asp Pro Met Thr Gin Asp 
225 230 235 

ggc tct cag ccg atg gac aca aac atg atg gcg cct ccc ctg ccc tea 1191 
Gly Ser Gin Pro Met Asp Thr Asn Met Met Ala Pro Pro Leu Pro Ser 
240 245 250 

gaa ate aac aga gga gat gtt cag gcg gtt get tat gag gaa cca aaa 1239 
Glu He Asn Arg Gly Asp Val Gin Ala Val Ala Tyr Glu Glu Pro Lys 
255 260 265 

cac tgg tgc tct att gtc tac tat gag etc aac aat egt gtg ggt gaa 1287 
His Trp Cys Ser He Val Tyr Tyr Glu Leu Asn Asn Arg Val Gly Glu 
270 275 280 285 

gcg ttc eat gee tec tec aca agt gtg ttg gtg gat ggt ttc act gat 1335 
Ala Phe His Ala Ser Ser Thr Ser Val Leu Val Asp Gly Phe Thr Asp 
290 295 300 

cct tec aac aat aag aac egt ttc tgc ett ggg ctg etc tee aat gtt 1383 
Pro Ser Asn Asn Lys Asn Arg Phe Cys Leu Gly Leu Leu Ser Asn Val 
305 310 315 

aac egg aat tec act att gaa aac ace agg egg cat att gga aaa gga 1431 
Asn Arg Asn Ser Thr He Glu Asn Thr Arg Arg His He Gly Lys Gly 
320 325 330 

gtt cat ett tat tat gtt gga ggg gag gtg tat gee gaa tgc ett agt 1479 
Val His Leu Tyr Tyr Val Gly Gly Glu Val Tyr Ala Glu Cys Leu Ser 
335 340 345 

gac agt age ate ttt gtg caa agt egg aac tgc aac tac eat cat gga 1527 
Asp Ser Ser He Phe Val Gin Ser Arg Asn Cys Asn Tyr His His Gly 
350 355 360 365 

ttt cat cct act act gtt tgc aag ate cct agt ggg tgt agt ctg aaa 1575 
Phe His Pro Thr Thr Val Cys Lys He Pro Ser Gly Cys Ser Leu Lys 
370 375 380 

att ttt aac aac caa gaa ttt get cag tta ttg gca cag tct gtg aac 1623 
He Phe Asn Asn Gin Glu Phe Ala Gin Leu Leu Ala Gin Ser Val Asn 
385 390 395 

cat gga ttt gag aca gtc tat gag ett aca aaa atg tgt act ata egt 1671 
His Gly Phe Glu Thr Val Tyr Glu Leu Thr Lys Met Cys Thr He Arg 
400 405 410 

atg age ttt gtg aag ggc tgg gga gca gaa tac cac cgc cag gat gtt 1719 
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Met Ser Phe Val Lys Gly Trp Gly Ala Glu Tyr His Arg Gin Asp Val 
415 420 425 

act age acc ccc tgc tgg att gag ata cat ctg cac ggc ccc etc cag 1767 
Thr Ser Thr Pro Cys Trp He Glu He His Leu His Gly Pro Leu Gin 
430 435 440 445 

tgg ctg gat aaa gtt ctt act caa atg ggt tea cct cat aat ect att 1815 
Trp Leu Asp Lys Val Leu Thr Gin Met Gly Ser Pro His Asn Pro He 
450 455 460 

tea tct gta tet taa atggccccag catctgccte tggaaaacta ttgagccttg 1870 
Ser Ser Val Ser 
465 

catgtacttg aaggatggat gagtcagaca cgattgagaa ctgaeaaagg agccttgata 1930 
atacttgaec tctgtgaeea aetgttggat teagaaattt aaacaaaaaa aaaaaaaaaa 1990 



<210> 2 
<211> 1970 
<212> mRNA 
<213> Homo sapiens 

<220> 
<221> CDS 

<222> (283) . . (1794) 
<400> 2 

aggaaaeggt ttattaggag ggagtggtgg agctgggcca ggcaggaaga cgctggaata 60 

agaaacattt ttgctccagc ccccatceca gtcccgggag gctgecgcgc cagctgcgce 120 

gagcgagccc ctccccggct ccagcecggt ccggggccgc gceggaccee ageccgecgt 180 

ccagcgctgg cggtgeaact gcggccgcgc ggtggagg^ aggtggccce ggtccgccga 240 

a^ctagcgc cccgccaccc geagagc^ cccagaggga cc atg acc ttg ggc 294 

Met Thr Leu Gly 
1 

tec ccc agg aaa ggc ctt ctg atg ctg ctg atg gee ttg gtg acc cag 342 
Ser Pro Arg Lys Gly Leu Leu Met Leu Leu Met Ala Leu Val Thr Gin 
5 10 15 20 

gga gac cct gtg aag ccg tct egg ggc ccg ctg gtg ace tgc aeg tgt 390 
Gly Asp Pro Val Lys Pro Ser Arg Gly Pro Leu Val Thr Cys Thr Cys 
25 30 35 
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gag age cca cat tgc aag ggg cct acc tgc egg ggg gcc tgg tgc aca 438 
Glu Ser Pro His Cys Lys Gly Pro Thr Cys Arg Gly Ala Trp Cys Thr 
40 45 50 

gta gtg ctg gtg egg gag gag ggg agg eac eee eag gaa eat egg gge 486 
Val Val Leu Val Arg Glu Glu Gly Arg His Pro Gin Glu His Arg Gly 
55 60 65 

tgc ggg aac ttg eac agg gag etc tgc agg ggg cge cce acc gag ttc 534 
Cys Gly Asn Leu His Arg Glu Leu Cys Arg Gly Arg Pro Thr Glu Phe 
70 ' 75 80 

gte aac cae tac tgc tgc gae age cac etc tgc aac eac aac gtg tec 582 
Val Asn His Tyr Cys Cys Asp Ser His Leu Cys Asn His Asn Val Ser 
85 90 95 100 

ctg gtg ctg gag gcc acc caa cct cct teg gag eag eeg gga aca gat 630 
Leu Val Leu Glu Ala Thr Gin Pro Pro Ser Glu Gin Pro Gly Thr Asp 
105 110 115 

gge cag ctg gcc ctg ate ctg ggc ccc gtg ctg gcc ttg ctg gcc ctg 678 
Gly Gin Leu Ala Leu He Leu Gly Pro Val Leu Ala Leu Leu Ala Leu 
120 125 130 

gtg gcc ctg ggt gtc ctg ggc ctg tgg cat gte cga egg agg cag gag 726 
Val Ala Leu Gly Val Leu Gly Leu Trp His Val Arg Arg Arg Gin Glu 
135 140 145 

aag cag cgt ggc ctg cac age gag ctg gga gag tec agt etc ate ctg 774 
Lys Gin Arg Gly Leu His Ser Glu Leu Gly Glu Ser Ser Leu He Leu 
150 155 160 

aaa gca tet gag cag gge gae aeg atg ttg ggg gae etc ctg gae agt 822 
Lys Ala Ser Glu Gin Gly Asp Thr Met Leu Gly Asp Leu Leu Asp Ser 
165 170 175 180 

gae tgc acc aca ggg agt gge tea ggg etc ccc ttc ctg gtg cag agg 870 
Asp Cys Thr Thr Gly Ser Gly Ser Gly Leu Pro Phe Leu Val Gin Arg 
185 190 195 

aca gtg gca egg eag gtt gee ttg gtg gag tgt gtg gga aaa gge cge 918 
Thr Val Ala Arg Gin Val Ala Leu Val Glu Cys Val Gly Lys Gly Arg 
200 205 210 

tat ggc gaa gtg tgg egg gge ttg tgg eac ggt gag agt gtg gee gtc 966 
Tyr Gly Glu Val Trp Arg Gly Leu Trp His Gly Glu Ser Val Ala Val 
215 220 225 

aag ate ttc tec teg agg gat gaa cag tee tgg ttc egg gag act gag 1014 
Lys He Phe Ser Ser Arg Asp Glu Gin Ser Trp Phe Arg Glu Thr Glu 
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230 



235 



240 



ate tat aac aca gta ttg etc aga eac gac aac ate eta gge tte ate 1062 
He Tyr Asn Thr Val Leu Leu Arg His Asp Asn He Leu Gly Phe He 
245 250 255 260 

gee tea gae atg ace tee egc aac teg age aeg cag ctg tgg etc ate 1110 
Ala Ser Asp Met Thr Ser Arg Asn Ser Ser Thr Gin Leu Trp Leu He 
265 270 275 

aeg eac tae eac gag eac gge tec etc tac gac ttt ctg cag aga cag 1158 
Thr His Tyr His Glu His Gly Ser Leu Tyr Asp Phe Leu Gin Arg Gin 
280 285 290 

aeg ctg gag cec cat ctg get ctg agg eta get gtg tec geg gea tgc 1206 
Thr Leu Glu Pro His Leu Ala Leu Arg Leu Ala Val Ser Ala Ala Cys 
295 300 305 

gge ctg geg cae ctg eac gtg gag ate tte ggt aca cag gge aaa cea 1254 
Gly Leu Ala His Leu His Val Glu He Phe Gly Thr Gin Gly Lys Pro 
310 315 320 

gee att gee eac egc gae tte aag age egc aat gtg ctg gtc aag age 1302 
Ala He Ala His Arg Asp Phe Lys Ser Arg Asn Val Leu Val Lys Ser 
325 330 335 340 

aac ctg cag tgt tgc ate gee gac ctg gge ctg get gtg atg eac tea 1350 
Asn Leu Gin Cys Cys He Ala Asp Leu Gly Leu Ala Val Met His Ser 
345 350 355 

cag gge age gat tac ctg gae ate gge aac aac ecg aga gtg gge ace 1398 
Gin Gly Ser Asp Tyr Leu Asp He Gly Asn Asn Pro Arg Val Gly Thr 
360 365 370 

aag egg tac atg gea cec gag gtg ctg gac gag cag ate egc aeg gae 1446 
Lys Arg Tyr Met Ala Pro Glu Val Leu Asp Glu Gin He Arg Thr Asp 
375 380 385 

tgc ttt gag tec tac aag tgg act gac ate tgg gee ttt gge ctg gtg 1494 
Cys Phe Glu Ser Tyr Lys Trp Thr Asp He Trp Ala Phe Gly Uu Val 
390 395 400 

ctg tgg gag att gee egc egg ace ate gtg aat gge ate gtg gag gae 1542 
Leu Trp Glu He Ala Arg Arg Thr He Val Asn Gly He Val Glu Asp 
405 410 415 420 

tat aga eca cec tte tat gat gtg gtg cec aat gac cec age ttt gag 1590 
Tyr Arg Pro Pro Phe Tyr Asp Val Val Pro Asn Asp Pro Ser Phe Glu 
425 430 435 
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gac atg aag aag gtg gtg tgt gtg gat cag cag acc ccc acc ate cct 1638 
Asp Met Lys Lys Val Val Cys Val Asp Gin Gin Thr Pro Thr He Pro 
440 445 450 

aac egg ctg get gea gac ccg gtc etc tea gge eta get cag atg atg 1686 
Asn Arg Leu Ala Ala Asp Pro Val Leu Ser Gly Leu Ala Gin Met Met 
455 460 465 

egg gag tge tgg tae eca aac eec tet gee ega etc ace geg ctg egg 1734 
Arg Glu Cys Trp Tyr Pro Asn Pro Ser Ala Arg Leu Thr Ala Leu Arg 
470 475 480 

ate aag aag aea eta caa aaa att age aac agt eca gag aag cct aaa 1782 
He Lys Lys Thr Leu Gin Lys He Ser Asn Ser Pro Glu Lys Pro Lys 
485 490 495 500 

gtg att caa tag cccaggagca cctgattcct ttctgcctgc agggggctgg 1834 
Val He Gin 

gggggtgggg ggcagtggat ggtgccctat ctgggtagag gtagtgtgag tgtggtgtgt 1894 
gctggggatg ggcagctgcg cctgcetgct cggcccccag cccacccagc caaaaataca 1954 
gctgggctga aacctg 1970 



<210> 3 
<211> 1547 
<212> mRNA 
<213> Homo sapiens 

<220> 
<221> CDS 

<222> (324).. (1514) 

<400> 3 

ggggaettct tgaacttgea gggagaataa cttgcgcace ccactttgcg ccggtgcctt 60 

tgccccagcg gagcctgctt cgccatctcc gagccccacc gcccctecae tcctcggcct 120 

tgcccgacac tgagacgetg ttcccagcgt gaaaagagag actgcge^c cggcacce^ 180 

gagaagga^ a^caaagaa aa^aacgga cattcggtcc ttgcgccagg tcctttgacc 240 

agagtttttc eatgtggaeg etctttcaat ggacgtgtce ccgegtgett ettagacgga 300 

ctgcggtctc ctaaaggtcg acc atg gtg gee ggg acc cge tgt ett eta geg 353 

Met Val Ala Gly Thr Arg Cys Leu Leu Ala 
1 5 10 
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ttg ctg ctt ccc cag gtc etc ctg ggc ggc gcg get ggc etc gtt eeg 
Leu Leu Leu Pro Gin Val Leu Leu Gly Gly Ala Ala Gly Leu Val Pro 
15 20 25 



401 



gag ctg ggc cgc agg aag ttc gcg gcg gcg teg teg ggc egc ccc tea 
Glu Leu Gly Arg Arg Lys Phe Ala Ala Ala Ser Ser Gly Arg Pro Ser 
30 35 40 



449 



tec cag ccc tct gac gag gtc ctg age gag ttc gag ttg egg ctg etc 
Ser Gin Pro Ser Asp Glu Val Leu Ser Glu Phe Glu Leu Arg Leu Leu 
45 50 55 



497 



age atg ttc ggc ctg aaa cag aga ccc acc ccc age agg gac gee gtg 
Ser Met Phe Gly Leu Lys Gin Arg Pro Thr Pro Ser Arg Asp Ala Val 
60 65 70 



545 



gtg ece ccc tac atg eta gac ctg tat cgc agg cac tea ggt cag eeg 
Val Pro Pro Tyr Met Leu Asp Leu Tyr Arg Arg His Ser Gly Gin Pro 
75 80 85 90 



593 



ggc tea ece gee eca gac eac egg ttg gag agg gea gee age ega gee 
Gly Ser Pro Ala Pro Asp His Arg Leu Glu Arg Ala Ala Ser Arg Ala 
95 100 105 



641 



aac act gtg cgc age ttc cae eat gaa gaa tct ttg gaa gaa eta eca 
Asn Thr Val Arg Ser Phe His His Glu Glu Ser Leu Glu Glu Leu Pro 
110 115 120 



689 



gaa acg agt ggg aaa aca acc c^ aga ttc ttc ttt aat tta agt tct 737 
Glu Thr Ser Gly Lys Thr Thr Arg Arg Phe Phe Phe Asn Leu Ser Ser 
125 130 135 

ate ccc acg gag gag ttt ate acc tea gca gag ctt cag gtt ttc cga 785 
He Pro Thr Glu Glu Phe He Thr Ser Ala Glu Leu Gin Val Phe Arg 
140 145 150 



gaa cag atg caa gat get tta gga aac aat age agt ttc eat cac cga 
Glu Gin Met Gin Asp Ala Leu Gly Asn Asn Ser Ser Phe His His Arg 
155 160 165 170 



833 



att aat att tat gaa ate ata aaa cct gca aca gee aac teg aaa ttc 
He Asn He Tyr Glu He He Lys Pro Ala Thr Ala Asn Ser Lys Phe 
175 180 185 



881 



ccc gtg acc aga ctt ttg gac ace agg ttg gtg aat cag aat gca age 
Pro Val Thr Arg Leu Leu Asp Thr Arg Leu Val Asn Gin Asn Ala Ser 
190 195 200 



929 



agg tgg gaa agt ttt gat gtc acc ccc get gtg atg egg tgg act gea 977 
Arg Trp Glu Ser Phe Asp Val Thr Pro Ala Val Met Arg Trp Thr Ala 

aiiE#2 004-3094913 



2 003-319538 ^->? ; 9/ 

205 210 215 

cag gga cac gcc aac cat gga ttc gtg gtg gaa gtg gcc cac ttg gag 1025 
Gin Gly His Ala Asn His Gly Phe Val Val Glu Val Ala His Leu Glu 
220 225 230 

gag aaa caa ggt gtc tec aag aga cat gtt agg ata age agg tct ttg 1073 
Glu Lys Gin Gly Val Ser Lys Arg His Val Arg He Ser Arg Ser Leu 
235 240 245 250 

cac caa gat gaa cac age tgg tea cag ata agg cca ttg eta gta act 1121 
His Gin Asp Glu His Ser Trp Ser Gin He Arg Pro Leu Leu Val Thr 
255 260 265 

ttt ggc cat gat gga aaa ggg cat cct etc cac aaa aga gaa aaa cgt 1169 
Phe Gly His Asp Gly Lys Gly His Pro Leu His Lys Arg Glu Lys Arg 
270 275 . 280 

caa gcc aaa cac aaa cag egg aaa cgc ett aag tec age tgt aag aga 1217 
Gin Ala Lys His Lys Gin Arg Lys Arg Leu Lys Ser Ser Cys Lys Arg 
285 290 295 

cac cct ttg tac gtg gae ttc agt gac gtg ggg tgg aat gac tgg att 1265 
His Pro Leu Tyr Val Asp Phe Ser Asp Val Gly Trp Asn Asp Trp He 
300 305 310 

gtg get ccc ecg ggg tat cac gcc ttt tac tgc cac gga gaa tgc cct 1313 
Val Ala Pro Pro Gly Tyr His Ala Phe Tyr Cys His Gly Glu Cys Pro 
315 320 325 330 

ttt cct ctg get gat cat ctg aac tec act aat eat gcc att gtt cag 1361 
Phe Pro Leu Ala Asp His Leu Asn Ser Thr Asn His Ala He Val Gin 
335 340 345 

acg ttg gtc aac tct gtt aac tct aag att cct aag gea tgc tgt gtc 1409 
Thr Leu Val Asn Ser Val Asn Ser Lys He Pro Lys Ala Cys Cys Val 
350 355 360 

ecg aca gaa etc agt get ate teg atg ctg tac ett gac gag aat gaa 1457 
Pro Thr Glu Leu Ser Ala He Ser Met Leu Tyr Leu Asp Glu Asn Glu 
365 370 375 

aag gtt gta tta aag aac tat cag gac atg gtt gtg gag ggt tgt ggg 1505 
Lys Val Val Leu Lys Asn Tyr Gin Asp Met Val Val Glu Gly Cys Gly 
380 385 390 

tgt cgc tag tacagcaaaa ttaaatacat aaatatatat ata 1547 

Cys Arg 

395 
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<210> 4 
<211> 1999 
<212> mRNA 
<213> Homo sapiens 

<220> 

<221> CDS 

<222> (478).. (1704) 
<400> 4 

gag^agggg ccgccgggga agaggaggag gaaggaaaga aagaaagcga ^gagggaaa 60 

gaggaggaag gaagatgcga gaaggcagag gaggag^ag ggagggaagg agcgcggagc 120 

ccggcccgga agctaggtga gtgtggcatc cgagctgagg gacgcgagcc tgagacgccg 180 

ctgctgctcc ggctgagtat ctagcttgtc tccccgatgg gattcccgtc caagctatct 240 

cgagcctgca gcgccacagt ccccggccct cgcccaggtt cactgcaacc gttcagaggt 300 

ccccaggagc tgctgctggc gagcccgcta ctgcagggac ctatggagcc attccgtagt 360 

gccatcccga gcaacgcact gctgcagctt ccctgagcct ttccagcaag tttgttcaag 420 

attggctgtc aagaatcatg gactgttatt atatgccttg ttttctgtca agacacc 477 

atg att cct ggt aac cga atg ctg atg gtc gtt tta tta tgc caa gtc 525 
Met He Pro Gly Asn Arg Met Leu Met Val Val Leu Leu Cys Gin Val 
1 5 . 10 15 

ctg eta gga ggc gcg age cat get agt ttg ata cct gag aeg ggg aag 573 
Leu Leu Gly Gly Ala Ser His Ala Ser Leu He Pro Glu Thr Gly Lys 
20 25 30 

aaa aaa gtc gee gag att eag ggc cac gcg gga gga egc cgc tea ggg 621 
Lys Lys Val Ala Glu He Gin Gly His Ala Gly Gly Arg Arg Ser Gly 
35 40 45 

eag age eat gag etc ctg egg gae tte gag gcg aca ctt ctg cag atg 669 
Gin Ser His Glu Leu Leu Arg Asp Phe Glu Ala Thr Leu Leu Gin Met 
50 55 60 

ttt ggg ctg cgc egc cgc ecg eag cct age aag agt gee gtc att eeg 717 
Phe Gly Leu Arg Arg Arg Pro Gin Pro Ser Lys Ser Ala Val He Pro 
65 70 75 80 

gae tac atg egg gat ctt tac egg ctt eag tet ggg gag gag gag gaa 765 
Asp Tyr Met Arg Asp Leu Tyr Arg Leu Gin Ser Gly Glu Glu Glu Glu 
85 90 95 
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gag cag ate cac age act ggt ctt gag tat cct gag cgc ccg gcc age 813 
Glu Gin He His Ser Thr Gly Leu Glu Tyr Pro Glu Arg Pro Ala Ser 
100 105 110 

egg gee aac acc gtg agg age ttc cac cac gaa gaa cat ctg gag aac 861 
Arg Ala Asn Thr Val Arg Ser Phe His His Glu Glu His Uu Glu Asn 
115 120 125 

ate cca ggg acc agt gaa aac tct get ttt cgt ttc etc ttt aac etc 909 
He Pro Gly Thr Ser Glu Asn Ser Ala Phe Arg Phe Uu Phe Asn Uu 
130 135 140 

age age ate cct gag aac gag geg ate tec tct gca gag ctt egg etc 957 
Ser Ser He Pro Glu Asn Glu Ala He Ser Ser Ala Glu Uu Arg Uu 
145 150 155 160 

ttc egg gag cag gtg gac cag ggc cct gat tgg gaa agg ggc ttc cac 1005 
Phe Arg Glu Gin Val Asp Gin Gly Pro Asp Trp Glu Arg Gly Phe His 
165 170 175 

cgt ata aac att tat gag gtt atg aag ccc cca gca gaa gtg gtg cct 1053 
Arg He Asn He Tyr Glu Val Met Lys Pro Pro Ala Glu Val Val Pro 
180 185 190 

ggg cac etc ate aca cga eta ctg gac aeg aga ctg gtc cac cac aat 1101 
Gly His Uu He Thr Arg Leu Leu Asp Thr Arg Leu Val His His Asn 
195 200 . 205 

f f ^'^^ Stg age cct gcg gtc ctt cgc tgg 1149 

Val Thr Arg Trp Glu Thr Phe Asp Val Ser Pro Ala Val Uu Arg Tro 
210 215 220 

acc egg gag aag cag cca aac tat ggg eta gcc att gag gtg act cac 1197 
Thr Arg Glu Lys Gin Pro Asn Tyr Gly Uu Ala He Glu Val Thr His 
225 230 235 240 

etc cat cag act egg ace cac cag ggc cag cat gtc agg att age cga 1245 
Uu His Gin Thr Arg Thr His Gin Gly Gin His Val Arg He Ser Arg 
245 250 255 

teg tta cct caa ggg agt ggg aat tgg gee cag etc egg ccc etc ctg 1293 
Ser Uu Pro Gin Gly Ser Gly Asn Trp Ala Gin Uu Arg Pro Uu Uu 
260 265 270 

v!? rt"" 11^ rf u^^ f * f^^ ""^^ ^^"^ ""^^ ^'^^ ""SC egg 1341 

Val Thr Phe Gly His Asp Gly Arg Gly His Ala Uu Thr Arg Arg Arg 

275 280 285 

agg gcc aag cgt age cct aag cat cac tea cag egg gcc agg aag aag 1389 
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Arg Ala Lys Arg Ser Pro Lys His His Ser Gin Arg Ala Arg Lys Lys 
290 295 300 

aat aag aac tgc egg cgc cac teg cte tat gtg gac tte age gat gtg 1437 
Asn Lys Asn Cys Arg Arg His Ser Leu Tyr Val Asp Phe Ser Asp Val 
305 310 315 320 

ggc tgg aat gac tgg att gtg gee cea cca ggc tac cag gee tte tac 1485 
Gly Trp Asn Asp Trp He Val Ala Pro Pro Gly Tyr Gin Ala Phe Tyr 
325 330 335 

tge cat ggg gac tgc ccc ttt cca ctg get gac cac etc aac tea ace 1533 
Cys His Gly Asp Cys Pro Phe Pro Leu Ala Asp His Leu Asn Ser Thr 
340 345 350 

aac cat gcc att gtg cag ace ctg gtc aat tct gtc aat tec agt ate 1581 
Asn His Ala He Val Gin Thr Leu Val Asn Ser Val Asn Ser Ser He 
355 360 365 

ccc aaa gcc tgt tgt gtg ccc act gaa ctg agt gee ate tec atg ctg 1629 
Pro Lys Ala Cys Cys Val Pro Thr Glu Leu Ser Ala He Ser Met Leu 
370 375 380 

tac ctg gat gag tat gat aag gtg gta ctg aaa aat tat cag gag atg 1677 
Tyr Leu Asp Glu Tyr Asp Lys Val Val Leu Lys Asn Tyr Gin Glu Met 
385 390 395 400 

gta gta gag gga tgt ggg tge ege tga gatcaggcag tccttgagga 1724 
Val Val Glu Gly Cys Gly Cys Arg 
405 

tagacagata taeaeaecae acacacacae caeataeacc aeacacacac gtteccatee 1784 
actcacccac acactacaca gactgcttcc ttatagctgg acttttattt aaaaaaaaaa 1844 
aaaaaaaaat ggaaaaaate cctaaaeatt cacettgace ttatttatga ctttaegtgc 1904 
aaatgttttg accatattga teatatattt tgacaaaata tatttataac tacgtattaa 1964 
aagaaaaaaa taaaatgagt eattatttta aaggt 1999 



<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 
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<400> 5 

actaccacca cggctttcac 



<210> 6 
<211> 20 
<212> DM 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 6 

aataggattg tggggtgagc 



<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 7 

ccgtcaagat cttctcctcg 



<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 8 

tcatgtctga ^cgatgaag 



<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 



<400> 9 

cccagcgtga aaagagagac 



20 
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<210> 10 
<211> 20 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 10 

gagaccgcag tccgtctaag 

<210> 11 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 11 

tgagcctttc cagcaagttt 

<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 12 

cttccccgtc tcaggtatca 

<210> 13 
<211> 25 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 13 

caagctggtc acattcatag cggct 
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<210> 14 

<211> 27 

<212> DNA 

<213> Mus musculus 

<400> 14 

ttcctcccct tggaggagcg ccgcccg 27 



<210> 15 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 15 

ggagctcccc aatttgttg 19 



<210> 16 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 16 

cagcctccgc ctcttacc 18 



<210> 17 
<211> 262 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 17 

cccaccaccg tctgcaagat ccccagcggg tgcagcttga aaatcttcaa caaccaagag 60 
tttgctcagc tactggcgca gtctgtgaac cacgggttcg agaccgtgta tgaactcacc 120 
aaaatgtgca ctattcggat gagcttcgtg aagggttggg gagccgaata ccaccggcag 180 
gatgttacca gcaccccctg ctggattgag atccatctgc atggccctct ccagtggctg 240 
gataaggttc tgacccagat gg 262 



<210> 18 
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<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 

<400> 18 

catgctcgtc acattcaaag ccgct 25 



ttilE^ 2004-3094913 



[mi] 



2003-3 19538 



^-i^: 1/ 



^ qQ ^ 
A B A B A B 



anti-SmadI 
anli-Smacl4 1 



B 



Smadi 
pSmadI 



§ 15 



9> 10 




Smadi Mock 



tBiE#2 004-3094913 



2003-319538 



-^--J : 2/ 



m2] 



0 12 24 48 72 120 (h) 



AGES 



BSA 



Smadi 
Col4 
GAPDH 

Smadi 
Col4 
GAPDH 




0^ 



B 



8SA AGEs(72h) AGEs(120h) 



Smadi 



pSmadI 









AGEs BSA 



Smadi 



pSmadI 



miE# 2004-3094913 




miE# 2004-3094913 




ffiiEilf 2 0 0 4 



-3094913 



#M2 0 0 3 -3 1 9 5 3 8 : 5/ 

[051 




aifiE# 2004-3094913 




ffifE# 2004-3094913 




{±SiiE#2 004-3094913 



#11 2003-319538 



^--J: 8/E 




mm 2003-319538 



l/E 



h U y i> X oiiM ^ Pl«-t mSiJo Smadl coH^ t:nmir^im^^ir ^mMi ^MfSC^ 



miE#2 004-3094913 



#SI2 003-319538 



^ A m m m m. 



[50112433 7] 
2001^ 3^270 

M^^^ixmumm 2 — 1 9 



mm^-^ mm^2 004-3094913 



-^-y : 2/E 

003-319538 

m m A m m m m. 

[599063284] 
. ^M^n B 1999^ 5^10B 

- 1 - 1 0 2 



ailiE#-^ miE#2 004-3094913 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 



LI BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 



pTMAGE CUT OFF AT TOP, BOTTOM OR SIDES 




FADED TEXT OR DRAWING 



